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REACTIONS OF HALOGENATED NITROP ARAFFINS 
The objective of this research was to investigate some typical 
reactions of the halogenated nitroparaffins. One problem was that of 
obtaining the three halogenated 2-nitroparaffins, 2-chloro-, 2-bromo-, 
and 2-iodo-2-nitropropane. 2-Chloro-2-nitropropane was commercially 
available; the others were prepared in the laboratory. A second 
problem was determinin~ the relative ease of replacement of the halogen, 
either by a different halogen, or some other chemical group. The third 
problem was the suggestion of a mechanism to e)q)lain the reactions which 
were observed in the first two problems. 
The present status of the halogenated nitroparaffins were discussed. 
Acknowledgement was made to the contributors, and date of their contri-
bution. 
The general method of investigation involved the determination 
of the index of refraction, specific gravity and molecular refractivity 
for the prepared compounds. The analytical determination of iodine 
was accomplished with the peroxide bomb fusion and Volhard method of 
determination of halides. The nitrogen determinations were accomplished 
by a modified Kjeldahl methcd of analysis. The melting point of solid 
compounds were determined by melting point capillary tubes. The melting 
point of the 2-iodo-2-nitropropane was determined by means of Dry Ice 
acetone bath. 
The 2-chloro-2-nitropropane compound was available from Commereial 
Solvents Corporation. 2-Bromo-2-nitropropane was prepared by direct 
bromination of the sodium salt of 2-nitropropane. 2-Iodo-2-nitropropane 
was prepared by ~wo methods. 
2 
ne nethod was the direct iodination of 
the sodium salt 01 2- ni tropropane. Tne other met oo. was oy repl· cement 
of bromine in 2- bromo- 2- nitrolropane bj .:.odlne frur sodium ioaide .i.n 
acetone. Physical pro-oer1,ies oi t.1e compounas were reported. 
The reduction of 2- iodo- 2- ni tropropa..'1€ ~as accomplh.'1eG. by 
aJa.i tion of a.."'1 aqueom:, so u:tion of .5 .' so 1.um u1.sulfi ,:,e so t..t on. '!he 
rate o~ addition controliea tne end proau~t. v~r.troLlea ~d<lition ·ave 
nearl,_v complete conversion to aceT.one, wn.:.le rap_:_d addit_:_op of o·.sul ite 
solution resulted in a conversion oi acetone to iodoform. 
2,J- Dimetbyl-2,3- a.initrobutane ~as prepared by tnre CL.ffer~nt 
methods. One was tt condensat.:.on ot ,:,ne:; soO..:um salt o• 2- nitrop•opane. 
second was the decor1pos_:_ tion oi 2- :.oao- 2- ni tropropam, in alkF<..1.ine 
solution. A third was the addition o pota&siuffi cyanide solution to 
2- iodo- 2- ni tropropane ana recrysta.lizat on of tne resul tin crude product. 
hysical properties and proo of identity were recorae<l. 
Direct halo enation o. a nitroparaftin follows a ~l ecnanism 
(suost·tution, nucleophilic, unir.olec lar) w11ic'1 c.ons.i.sts o a prelimina...Y 
cleava~·e to ive a caruor.ium ion, which then reacts witr. a nucleophilic 
rea' ent,. The reaction. o sodium ioaide i 1 acetone wi tn ha...o enated 
nitropa af:.:.ns is a ct.:.s_:)lacement nechanisrr., tnat. i~, it follows tl.f 
r 2 (substitution, nucL, .. ophilic, oi.rlolecu ar) .iectanisrr. o · reaction. 
The reaJ.ction o 2- .:.oao- 2- nitropropane probably proceer s tnrou ,n une 
mechanism in wnich the ni t r oparaffin is re uced. to ar amine which spJ.i k, 
of .. riydriod.ic acid. Tne resu.ltin, i.rr~ne reactE: w_ th water to f'. ve a 
et,onEa ana ammonia. 'J.'he possibl e mechanism in the .... ormation oi 
2, 3- dimethyl- 2, 3- dinitrobutru1e is the formation of the 2- ni tro-
propane ion which condenses with a second 2- nitropropane ion 
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INTRODUCTION 
The relative newness of the nitroparaffins and their wide 
fields of usefulness has presented the research chemist unlimited 
opportunities in an entirely new field of organic chemistry. 
Alkanes may be nitrated in the vapor phase with nitric acid 
at a temperature of about 420° C. A hydrogen atom of the hydro-
carbon is replaced by a nitre (No2) group. Backman reports that the 
nitration of propane yields nitromethane, nitroethane, 1-nitropropane 
and 2-nitropropane (1). This mixture of nitro compounds is separated 
by fractional distillation into the individual products which are used 
as starting material for chemical synthesis. 2-Nitropropane was used 
as a starting material in this thesis. 
The objective of this research was to investigate some typical 
reactions of the halogenated n~troparaffins . One problem was that of 
obtaining the three halogenated 2-nitropropanes, 2-chloro, 2-bromo, 
and 2-iodo-2-nitropropane. 2-Chloro-2-nitropropane wa ~ commercially 
available; the others were prepared in the laboratory. A second 
problem was the determining of the relative ease of replacerent of 
the halogen, either by a different halogen, or some other chemical 
group. The third problem was the suggestion of a mechanism to explain 
the reactions which were observed in the first two problems. 
STATUS OF HALOGENATED NITROPARAFFINS 
No information was obtainable on aliphatic fluoronitro compounds; 
however, the chlorination of nitroparaffins has been reported by a number 
of investigators : Gabriel (5) 1939, Hass and Riley (8) 1943, Hass (7) 
1943, McBee and Riley (15) 1944, Lingo (13) 1946, and Tindall (23) 1946. 
The chloronitroparaffins can be obtained by direct chlorination of t he 
nitroparaffins . The mono- or dichloro- compounds can be obtained by 
regulating the amount of chlorine used in chlorinating primary nitre-
paraffins (7). In the presence of a base the chlorine is added to the 
same carbon atom to which the nitre group is attached. Hass and Hiley 
(6) reported that in the presence of phosphorus pentoxide under a.neydrous 
conditions and in the absence of other compounds , halogenation is effected 
by bringing chlorine into contact with a nitroparaffin. The chlorine atom 
is added to a carbon atom other than the one containing the nitro group . 
Tindall (23) in 1946 reported in patent literature that hypochlorite 
in an alkali solution can be used to chlorinate a nitroparaffin . Monochloro 
derivatives have also been made by reacting nitroalconols with sulfuryl 
chloride in carbon tetrachloride . The hydro:xyl group is replaced with a 
chlorine. The formation of halogenated nitroparaffins from oxime of 
aldehydes and ketones (2) has also been reported by Cherkasova. Halogen-
ation by this means results in the addition of the halogen to the same 
carbon atom as that of the nitre group . 
The same products are obtained (8) in the direct bromination of 
nitroparaffins whether a base is present or absent . Therefore, if it 
is desired to obtain the bromo derivative of a nitroparaffin in which 
3 
the bromine is attached to a different carbon atom than that to which 
the nitro group is attached, direct bromination will not give the de-
sired results. Comp ounds containing the bromine on a carbon other than 
the one containing the nitre group have not been reported. The bromo 
derivatives are, for most purposes, incapable of competing economically 
with their chloro analogs. 
The direct iodination of nitroparaffins also proceeds readily in 
the presence of a base according to Seigle and Hass (16). The instability 
of iodonitroparaffins render them of little use other than as synthesis 
intermediates . The preparation of iodonitroparaffins, where the iodine 
and nitro group are on different carbons, has been accomplished by Stevens 
and Ennnond (22) by vapor phase addition of N2o4 and iodine to unsaturated 
hydrocarbons. 
The halogenated nitroparaffins are particularly interesting for they 
exhibit the chemical characteristics both of the alkyl nitro compounds and 
of alkyl halides. Many interesting and useful compounds can be synthesized 
from the chlorinated ni troparaffins. Diarnines can be prc,Juced (3) by 
reacting chlorinated nitroparaffins such as 2-chloro-2-nitropropane with 
the sodium salt of 2-nitropropane and reducing the nitre groups to amino 
groups . These diarnines are of interest in numerous organic syntheses, 
such as resins, dyestuff and pharmaceuticals. A great deal of information 
on chlorinated nitroparaffins has been recorded. This information is 
largely concerned with peysical properties ana very little has been 
reported on the chemical reactions of them. The only example found where 
2-bromo-2-nitropropane and 2-iodo-2-nitropropane were used as synthetic 
intermediates was in the preparation of 2, 3- dimethyl- 2,3-dinitro-
butane (16) . 
EXPERHIENT.AL 
4 
General methods of investigation . The identification of compounds 
synthesized requires the determination of some characteristic physical 
properties. If the compound has been reported previously these lmown 
physical properties will be sufficient for identification; however, if 
the physical constants have not been recorded, analytical determinations 
of elemental constituents are necessary . The physical properties deter-
mined were index of refraction, specific gravity, molecular refractivity 
and boiling or melting point . 
The index of refraction was determined at 20° C with an Abbe 
Refractometer, and the specific gravity was determined by means of a 
westphal Balance . The molecular refractivities were checked by calculating 
the observed and theoretical values. The observed molecular refract ivity 
is calculated by means of the Lorenz -Lorentz equation (17) . 
2 I\ = _n__,___-_1_ 
n + 2 
m 
d 
where n is the refractive index , m the molecular weight and d the 
density of the compound . The calculated molecular refractivity is the 
sum of the atomic refractivities due to unsaturation, ring format ion, 
or special gr oups . The commonly used values are carbon 2. 42, hydrogen 
1 . 10, bromine 8. 86, iodine 13 . 90 , nitrogen in aliphatic cyanides J . 05 
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and nitre group in nitroparaffins 6 . 72 (17). The index of refraction and 
specific gravity was determined in duplicate and the mean recorded. 
The iodine determination was accomplished with the peroxide bomb 
fusion (Jli) and Volhard method of determination of halides (6). The 
nitrogen determinations were accomplished by a modified Kjeldahl method 
of analysis (11). The analytical determinations were made in duplicate 
and the mean recorded . 
~klting points were determined by the usual method employing 
capillary tubes . The traditional method of testing for the identity of 
two solids has been an examination of the melting-point behavior of a 
mechanical mixture of the two . In general , a mixture of samples of non-
i dentical compounds shows a melting point depression . The melting point 
of 2-iodo-2- nitropropane was determined by means of an acetone-Dry Ice bath . 
The 2-iodo-2- ni tropropane was frozen, and the temperature at which the com-
pound became mushy recorded as the melting point . This was detennined five 
times to within '! 1 ° C with different samples and the mean value recorded. 
Specific Synthetic Procedures 
~- Chloro-~-nitropropane . The chloronitroparaffins are stable 
liquids miscible with most organic solvents . 2- Chloro- 2- nitropropane 
was obtained from the Commercial Solvents Corporation . The important 
physical properties of 2-chloro-2-nitropropane found were: Specific Gravity 
at 20°/20° C 1.193, distillation range (90%) 129 . 0-132 . 3° C, refractive 
index at 20° C 1.425. 
6 
_?-Bromo-2_:ni tropropane. This compound was prepared by the method 
of Seigle and Hass (16) by adding 1 mole of 5 N aqueous sodium hydroxide 
to 1 mole of 2-nitropropane. When the oil was no longer present the 
solution of the sodium salt was cooled to 15° C. It required approximately 
1 hour for the formation of the sodium salt. One mole of bromine was 
added slowly with continuous stirring to the cooled solution from a dropping 
funnel. The 2-bromo-2-ni tropropane separated as an oily l ayer. The crude 
oil was washed with 1 N sodium hydroxide solution until clear, approximately 
5 washings of 200 ml each being required. The clear oil was dried over 
Drierite (anhydrous calcium sulf ate) and fractionated under reduced 
pressure. The product distilled at 37° Cat 7 mm Hg . pressure. The 
yield obtained was 110 g . or 70% of the theoretical amount. The following 
physical properties were determined as described under general methods 
20 29° of investigation: nD 1.4653, Sp. Gr. 1.5810 , observed 
29.50, theoretical 29.44, b.p. 37°/7 mm. The physical properties of 
2-bromo-2-nitropropane have been recorded by Iffland, Criner and others 
(12) as n25 1.5080, b.p. 71-4°/50 mm. The specific gravity was not 
D 
recorded. Because of the close agreement of observed and calculated 
molecular refractivities the values obtained are believed to be more 
correct than t hose obtained by Iffland and coworkers. 
~-Iodo-g-nitropropane. 2-Iodo-2-nitropropane was prepared by a 
method similar to that of the bromine analog. The sodium salt of 
2-nitropropane was prepared b-y adding 1 mole of SN aqueous sodium 
hydroxide to 1 mole of 2-nitropropane. When the oil layer was no longer 
7 
present the solution of the sodium salt was cooled to 15° C. To the 
cooled solution 1 mole of iodine dissolved i n potassium iodide solu-
tion was added slowly with stirring. The crude product separated as a 
dark colored oil . This oil layer was washed with 1 N s odium hydroxide 
solution until a light yel low oil was obt ained, approximately S washings 
of 200 ml each being requir ed . Care was taken in these washings since 
violent shaking increased decomposition with formation of 2, J-dimethyl-
2,3-dinitrobutane . The 2- iodo-2- nitropropane could not be purified by 
fractional distillation under reduced pressure because it decomposed 
r apidly above room temperature . The product could be crystallized 
easily and was purified by this means . The method of crystallizgtion 
and determination of melting point previously described under general 
methods of investigation was used . The yield obtained was 183 grams , 
85% of the theoretical amount . 2-Iodo- 2- nitropropane was used immediately 
after preparation for determination of properties and synthesis since it 
decomposed rapidly on standing . The following physical propertie s were 
determined as previously described under general metho ds of investigati on: 
20 29° ' c' 4 48 nD l . S24r , Sp . Gr . 1 . 886 , hD observed JS . o~ , theoretical 3 •• 
Analysis : calculated for c3H6IIIJ02, N 6 . 42it , I 56 . 90%, found N 6.58%, 
I 59 . 6%. 
A second method of preparation of 2-iodo-2- nitropropane consisted 
of the replacement of bromine in 2-bromo- 2- nitropropane by iodine from 
-
sodium iodide in acetone . The 2- chloro-2-nitropropane compound reacted 
too slowly to be used as a means of preparation of 2- iodo- 2-nitropropane . 
8 
To 20 g . of 2- bromo- 2- nitropropane was added an acetone solution 
of sodium iodide (15 g . of NaI dissolved in 100 ml . of acetone) until 
addition of reagent failed to give more precipitate on standing for 10 
minutes . This required approximately 250 ml . of the acetone - sodium 
iodide solution. The sodium bromide wnich precipitated was filtered and 
washed with several small portions of acetone until crystals no longer 
contained any discoloration from free iodine or the iodo product . The 
sodium bromide was dried and weighed to determine conversion of the 
2-bromo derivative to the 2-iodo compound . The yield was J . 5 g . , 36% 
of theoretical amount calculated (9 . 8 g. ). When the filtrate containing 
the iodo derivative was diluted to several times its volume with water, 
the iodo derivative separated as an oily la.,ver . The oil.,v layer was washed 
in the same manner as the product obtai ned from direct iodination. The 
2-iodo-2- nitropropane was separated from the unreacted 2- bromo-2- nitro-
propane by fractional crystallization of the oily mixtures . The 2-
bromo-2-nitropropane had a lower freezing point than the 2- iodo- 2- nitro-
propane which enabled their separation. A Dry Ice and acetone bath was 
used to obtain the necessary l ow temperature . The iodo compound prepared 
by this means was compared by physical properties with that obtained from 
20° direct iodination. The melting point was - 17° C, 11n 1 . 5250, as compared 
with melting point -17° C, n~00 1 . 5247 for the directly iodinated 
compound . 
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Reduction of ~-Iodo-~-nitropropane. The rapid addition of SM 
sodium bisulfite solution to a well stirred 2-iodo-2-nitropropane 
solution gave a violent reaction with a large amount of free iodine 
given off. With So g. of 2-iodo-2-nitropropane and excess of 
bisulfite solution a yield of 14% (4.2 g.) of theoretical yield (30 g.) 
of iodoform was obtained. 
The iodoform was recrystallized from an alcohol-water mixture and 
the melting point determined as 120° C. The iodoform was confirmed by 
mixed melting point technique with knovm iodoform. Mixed melting point 
was 119° C. The filtrate from the bisulfite solution was distilled and 
the low boiling fraction collected (SS to 65°). The odor of acetone was 
detected above this fraction, so tests were made for acetone. The 
2,4-dinitrophenylhydrazone derivative (19) was prepared and the melting 
point determined as 124° C. The melting point for acetone 2,4 dinitro-
phenylhydrazone (21) is 126° C. A. mixture of the 2-4-dinitrophenyl-
o drazone with known acetone derivative gave a melting point of 124-125 C. 
Seventy- five milliliters of S M sodium bisulfite solution was 
added to twenty grams of 2-iodo-2-nitropropane. The rate of addition 
controls the end products. The reaction was violent and should be 
performed under a hood. When the addition of the sodium bisulfite 
solution was slow and through a reflux condenser nearly complete 
conversion to acetone was obtained. The amount of conversion to 
acetone was determined by the precipitation of the 2,4-dinitrophenyl-
drazone derivative (19). The conversion to acetone by controlling the 
reaction was 95 percent complete. There was no iodoform produced in this 
controlled reaction. 
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Preparation of ~J~Dimethyl- 2,}-dinitrobutane . While preparing 
the sodium salt of 2-nitropropane for use in the halogenations it was 
noticed that vigoro s stirring yielded a white crystalline product . 
The crystals were filtered, recrystallized from an alcohol- water mix-
ture, and the melting point found to be 210° C. The melting point of 
2,3-dimetbyl-2,3-dinitrobutane as recorded in literature is 208-209° C 
0 
(16) and 210-212 C (8). The yield obtained was 9 grams or 10% of 
theoretical amount , calculated as dimethyldinitrobutane . A larger yield 
was obtained by more vigorous agitation for a longer period of time 
(several days) . 
In the process of washing the crude iodonitropropane with dilute 
sodium hydroxide a white crystalline product was formed . The precipitate 
was filtered and recrystallized from alcohol water mixture and the melting 
point determined as 208° C. A mixed melting point was determined with the 
above product and With the product obtained from the sodium salt of 
2-nitropropane. The melting point was 209° The y ield obtained was 44 g . 
or 50% yield of theoretical amount. 
The addition of one mole of 2-iodo-2-nitropropane to an aqueous 
solution on 1 mole of potassium cyanide gave an intermediate compound 
of pale green crystals . These crystals were very unstable and decomposed 
rapidly giving free iodine. This intermediate was believed to be an 
iodocyanide complex. The reaction was slow at first but increased 
rapidly liberatine large amounts of heat . The crude product was formed 
in solid globules which floated on the surface of the reaction mixture. 
The recrystallization of the crude product gave 2,3-dimetbyl-2,3-dinitro-
butane , melting point 210° • Purification of the crude product by 
11 
crystallization ·with solvents other than alcohol gave only 2,3- dimeth..,vl -
2,3-dinitrobutane . 
A variation of the above procedure was to add crystalline iodine 
to the aqueous solution of 1 mole of potassium cyanide and 1 mole of the 
sodium salt of 2-nitropropane . A few crystals of thiosulfate were added 
to increase the reaction rate . The reaction was slow starting but with 
addition of more iodine the reaction became violent producing a large 
amount of heat. The addition of iodine continued until reaction ceased. 
The crude product separated in globules which floated on the surface of 
the reaction mixture. Crystallization of the crude product from an alcohol-
water mixture yielded the dinitro compound. The yield was 45 g . or 50% 
of the theoretical amount . To determine whether the crude product was 
impure 2,3-dimethyl- 2, 3- dinitnobutane or not, the nitrogen content was 
determined . The crude product was reduced with metallic sodium in 
absolute alcohol and the amine separated. The melting point was 
0 
189-190 c. 
EXPLANATIONS OF EXPERIMENTAL RESULTS 
J.Vlechanism of Direct Halogenation. The mechanism of a reaction 
is simply the most likely path the molecule follows in going from 
reactant to product , but we can not alwa.,vs say certainly how this takes 
place . In the direct halogenation of a nitroparaffin by substitution 
the reaction follows a SNl mechanism (substitution, nucleophilic, 
unimolecular) which consists of a preliminary cleavage to give a 
carbonium ion , which then reacts with a nucleophilic reagent (9) . 
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This is a first order reaction, that is, the rate controlling step is 
the formation of the carbonium ion. One carbon atom of the carbonium 
ion has but six electrons , an unstable condition. Such an ion rapidly 
undergoes some sort of chemical transformation whereby a stable state 
(octet of electrons)is attained . Nucleophilic reagents are Lewis bases , 
t½at is, molecules or ions having unshared electron pairs available for 
sharing with acids . 
'I'he reaction is represented by the following equations which refer 
to the bromination and iodination of 2- nitropropane . 
r 0~ .,p 0 0 ,v N ulow [ 11 CH3 - 6 - CHJ NaOH ) CH3 - C - CH3 + Na-+ t H2o H 






N Fast N 
- 6 - I2 ) CH3 - 6 - CH3 -t NaI i 
Replacement of One Halogen El_ An.other Halogen . The replacement of 
chlorine and bromine in 2-chloro-2-nitropropane and 2- bromo- 2-nitropropane, 
respectivel.,v , with iodine using sodium iodide in acetone was the second 
method of halogenation. 
The reaction of sodium iodide in acetone with halogenated nitro-
paraffins is a displacement mechanism, that is, it follows the SN2 
13 
(substitution, nucleophilic , bimolecular) mechanism of reaction 
(10, 18). The N2 mechanism consists of a one-step attack in which 
one nucleophilic reagent displaces another from its attachment to a 
carbon atom. This is a second order reaction, that is, the product 
is dependent on both the nucleophilic reagent entering the reaction and 
the halogenated nitroparaffin. The reaction probably proceeds according 
to the following equation: 
.L 




- C - R -t X-
'R 2 
3 
where R1 , R2 
and R
3 
represent the methyl radicals and the nitro group and 
X the halogen bei ng replaced. This mechanism has also been called the 
Walden inversion mechanism, the direct or one-step mechani m. 
Reduction of ~-Iodo-~-nitropropane. The reduction of nitre compounds 
to ketones has been reported in a Nitroparaffin Symposium (4) as occurring 
in both basic and acidic solutions. The action of sodium bisulfite on 
2-iodo-2-nitropropane probably follows more than one mechanism. By one 
possible mechanism (I) the iodo nitroparaf fin is reduced to an amine 
which splits off bydriodic acid. The resulting imine reacts ~Tith water 
to give a ketone and ammonia . Another possible mechanism (II) is the 
nucleophilic substitution of iodine by the sulfite ion following the SN2 
14 
mechanism, and the nitro group would also be reduced to an amine in 
the process . The Hso; radical could then be regenerated by decomposi-
tion, also giving an imine group ( C = rJH) . This group could react with 





CH - C - CH 






CH3 - C - CH3+ H2o 
NO 
I 2 
CH - C - CH3 HSo3 3 I ) 
I 
NH 
I 2 decompose 




CH3 - C - CH3 + Hl 
NH NH2 I decompose U 
CH - C - CH 
3 I 3 
I 
fH2 
) CH3 - C - CH J + HI 
0 
II 
CH - C - CH 
3 3 






f HSo; t H-t CH - C -3 
0 
\\ 
) CHJ - C - CHJ + . HJ 
The liberated iodine from the reaction is converted to sodium 
hypoiodite which reacts with the ketone to give iodoform and the salt 
of acetic acid . The amount of conversion to iodoform can be varied by 




CH - C - CH :+ JNaOI --)~ CHJ - C - ONa + CHI3t 2NaOH 3 II 3 
0 
Preparation of ~,J-Dimethyl-~,J-dinitrobutane . 2,J-Dimethyl-
2,J-dinitrobutane was obtained by several different methods. The 
probable mechanism of each reaction is the formation of 2-nitropropane 
ion. All the reactions truce place in alkaline solution and the sodium 
salt of 2-nitropropane is the probable intermediate. In the formation 
of 2,J-dimethyl-2,3- dinitrobutane wi th 2-iodo-2-nitropropane and sodium 
hydroxi.de, the iodine is removed leaving an unshared electron. This 









I I I 




The formation of the dinitro compound by condensation of the 








2N}+ OH• CH3 l 
I 2 





The action of aqueous KCN on 2-iodo-2-nitropropane probably is 
the removal of iodine yielding the 2-nitropropane ion. Two ions then 
condense to give the dinitro compound. The addition of thiosulfate 
accelerates the reaction by faster removal of the iodine to form a 







C - CH3 + KCN I 
I 





- C - C - - CH3 I I 
CH3 CH3 
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Bromination and iodination of 2-nitropropane were accomplished . 
No physical properties of 2- i odo-2- nitropropane have been previous}y 
reported . Two methods of iodination of 2-nitropropane were followed , 
one of which has not been previously reported . In one method, 2- nitro-
propane was i odinated by iodine in alkaline solution . This reaction 
gave evidence of following a SNl mechanism. In the second method, 
bromine from 2-bromo- 2- ni tropropane , was replaced by iodine f r om sodium 
iodide in acetone . Indications were that this is a SN 2 reaction . 
Reduction of 2- iodo-2- nitropropane gives good yields of acetone wi t h 
subsequent formation of iodof orm. The f ormation of 2, 3- dimethyl- 2, 3-di-
nitrobutane is a t wo s tep process of which the first step is an 
ionization pr ocess to give a 2- nitropropane ion which then condenses 
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